Foot-and-mouth disease virus (FMDV) SAT2 serotype is endemic in Egypt since 2012. The objectives of the present study were to
investigate strain identification of FMDV infecting water buffaloes (Bubalus bubalis) in April, 2014, Qalyubia, Egypt. Therefore partial sequences were generated after detection by real time RT-PCR and subsequent gel purification of RT-PCR amplified products of VP1 gene of FMDV-SAT2. Partial sequencing of purified virus revealed that SAT2 serotype of FMD was circulating in this region. Sequences were further examined by sequence analysis and subsequent phylogeny to compare these sequences from known strains of FMDV-SAT2 circulating globally and retrieved from GenBank. Nucleotide substitution generates polymorphism at position 13 nucleotide, where a Cytosine replaced a Thymine and at the levels of 22 nucleotide where Guanine substituted Adenosine. A partial sequence of SAT2 showed the highest level of homology 99.4% similarity with sequences from Egypt 2012 with diversion 0.6 but it is variable from its neighbor countries isolates.
Phylogenetic analysis showed a robust tree clustering all samples with sequences belonging to the FMDV-SAT2 variant with strong bootstrap values at relevant nodes and the evolutionary distance between groups is very short. There is a substitution in the sequences of amino acids at the position of 8, where an Alanine is changed to a Threonine. These findings demonstrate the recent picture of FMDV-SAT2 which incriminated for buffalo infectivity and responsible for its persistence in the endemic areas. Such epidemiological data could guide the application of efficient control strategies of FMDV in Egypt.
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Introduction:
Foot-and-mouth disease (FMD) results from infection with FMD virus (FMDV), the prototypic Aphthovirus within the Picornaviridae family (Jamal and Belsham, 2013) [1]. Seven serotypes of FMDV are known; serotypes O and A are widely distributed, while the Southern African Territories (SAT) serotypes (1, 2, and 3) usually are restricted to Africa. Serotype Asia 1 has never circulated within Africa; serotype C has not been identified anywhere since 2005 (Sangula et al., 2011)[2] .
Recently FMDV serotype SAT3 detected in long-horned ankole calf, Uganda (Dhikusooka et al., 2015) [3].
SAT 2 is the serotype most often associated with outbreaks of footand-mouth disease (FMD) in livestock in southern and western Africa and is the only SAT type to have been recorded outside the African continent in the last decade. Its epidemiology is complicated by the presence of African buffalo (Syncerus caffer), which play an important role in virus maintenance and transmission (Bastos et al., 2003) [4]. This region is also threatened by sporadic incursions of different topotypes and other FMD serotypes that are normally restricted to Sub-Saharan Africa Phylogenetic analyses will help to understand the molecular nature of virus circulating for the selection of vaccination and strategies for the control of FMD in the country. The emergence of SAT2 has required a regular development FMD control programme to select appropriate vaccines to prevent future outbreaks.
The aim of the present study is to throw light on genotyping to characterize the FMDV recovered from Egyptian buffalo and phylogenetic analyses to define antigenic determinants of the virus, and to compare our findings to those related to known strains of FMDV circulating globally.
Materials and Methods:
For continuation of our previous work, under publication, blood 
Sequencing of Egyptian FMDV-SAT2 in buffalo:
The PCR products were gel purified by using QIAquick gel extraction kit (Qiagen, Valencia, Calif.) following the manufacture's instruction The purified PCR product was sequenced by using BigDye Terminator v3.1 Cycle Sequencing Kit on an automatic sequencer ( ABI 3100 Genetic Analyzer; Applied Biosystems, Foster City, CA). The nucleotide sequences were then aligned with existing sequences of known genotypes from other countries in the GenBank databases using BLAST programs and databases of the NCBI (National Center for Biotechnology Information,Bethesda,MD,USA) (www.blast.ncbi.nlm.nih.gov/Blast.cgi).
Phylogenetic Analysis:
Partial VP1 nucleotide sequences were aligned using BioEdit 7 software (Hall, 1999) [13] and Clustal W 1.83 program (Thompson et al., 1994) [14]. These alignments were used to construct distance matrices using the Kimura 2-parameter nucleotide substitution model (Kimura, 1980) Such tree indicated that the evolutionary distance between groups is very short (Figure 2) . Protein sequence analysis indicated the presence of one substitution in the sequences of amino acids at the position of 8, where an Alanine is substitutes by a Threonine (Figure 3) .
Discussion:
Egypt is endemic for FMDV-SAT2 since 2012. Foot-and-mouth disease remains a globally important livestock disease affecting clovenhoofed animals. It remains enzootic in many regions, especially in developing countries where it imposes a trade barrier upon livestock and their products. We selected the specific primers of FMDV-SAT2 based on the highly conserved VP1 gene -coding region (Knowles and
Samuel, 2003)[9].
Our data indicated that the purified and partially sequenced PCR products generated 362bp of FMDV-SAT2 genotype. The sequences were aligned by cluster grouping where the clusters aligned the most similar sequences firstly then progressively more distant groups of sequences until the global alignment was obtained. The NCBI-BLAST search found that our isolates are (100%) homologues to the genotype FMDV SAT2 topotype and its accession number is KP 686058.
In February 2012, a new extensive FMDV SAT2 outbreak struck Upper Egypt (Salem et al., 2012) Sequencing of our samples revealed substitution in two nucleotides generating a change at the level of 13 nucleotide, where a C replaced a T. (Figure, 1) . In addition, our isolate revealed other substitution at the levels of 22 nucleotides, where G substituted A. These substitution did not express in the previously mentioned Egyptians, 2012 isolates. The causative agent, FMD virus has a rapid mutation rate (Upadhyaya et al., 
2014)[22].
The nucleotide sequence data indicates that the similarity in nucleotide sequence (99.4%) between SAT2 FMDV, buffalo, Egypt, Qalyubia, 2014 and a virus of buffalo origin obtained during 2012, Egypt KF112931.1, JX570619.1, JX5013960.1 and JX013978.1 with diversity of 0.6. It is worth mention that identity percent 99.2% with the virus in the same locality Banha, Qalyubia, Egypt JX 570625 with 0.8 divergences. The virus diversity is high among SAT serotypes, especially for the SAT 2 serotype that is composed of at least 14 geographically restricted topotypes (Bastos et al., 2003) [4]. Phylogenetic tree indicated that the evolutionary distance between groups is very short, suggesting that the genetic divergence is recent (Figure, 2) . In addition to SAT2 serotype, phylogenetic analysis of VP1 nucleotide sequences demonstrated that viruses from Egyptian field cases fell into other two different serotypes that were belonging to A and O serotypes ( Nucleotide substitution is translated in the protein sequence as our data refer to the presence of an A instead of a T, at the level of 8 (Figure, 3). These substitutions of FMDV SAT2 topotype variation is associated with change in the geographical distribution, infectivity and antigenicity, and can circulate within the buffalo populations at different localities of the Egypt through unrestricted animal movements.
Conclusions:
Our study provides persistence of the circulation of SAT2-type FMD viruses among buffalo population. Therefore monitoring the emergence of SAT2 strains of FMDV in Egypt is important to enable 
FAO (Food and Agriculture Organization) (2012):
Foot-and-mouth disease caused by serotype SAT2 in Egypt and Libya: A Regional concern for animal health in North Africa and the Middle East. EMPRES WATCH 25. (KP686058) and their relationship with reference sequences of other FMDV genotype retrieved from GenBank. The tree analysis was obtained from partial sequence VP1 gene. All isolates cluster with sequences belonging to the FMDV-SAT2 genotype (Accession No. KP686058). A sequence aligned by Clustal W method and the tree was built by using MEGA5 software. Genetic distance is indicated below the tree.
Figure (3):
Protein sequence alignment of deduced amino acids of VP1 gene of FMDV SAT2 of buffalo, aligned by MEGA5 with known strains references sequences in GeneBank. One substitution in amino acid of FMDV-Sat2, Buffaloes, Egypt, 2014, KP686058 at positions 8.
